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- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
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3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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4) ^ Claim(s) 14. 19,20,22.23.25.26 and 41-44 is/are pending in the application. 
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5) D Claim(s) is/are allowed. 

6) IEl Claim(s) 14. 19.20,22.23.25.43 and 44 is/are rejected. 

7) £3 Claim(s) 19 is/are objected to. 
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Application Papers 
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DETAILED ACTION 
Drawings 

The drawings are objected to because in Figures 4-20, 22 and 23, no pointer line is shown for 
indicating which face of the waveguide is the "Waveguide Terminal Face". 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office 
action to avoid abandonment of the application. Any amended replacement drawing sheet should include 
all of the figures appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. The figure or figure number of an amended drawing should not be labeled as "amended." If a 
drawing figure is to be canceled, the appropriate figure must be removed from the replacement sheet, and 
where necessary, the remaining figures must be renumbered and appropriate changes made to the brief 
description of the several views of the drawings for consistency. Additional replacement sheets may be 
necessary to show the renumbering of the remaining figures. Each drawing sheet submitted after the filing 
date of an application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

Claim Objections 
Claim 19 is objected to because of the following informalities: 

Line 1 recites in part "according to claim 15". Since claim 1 5 is cancelled this should read as 
"according to claim 14". 

Appropriate correction is required. 
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Response to Arguments 
Applicant's arguments with respect to claims 14, 15, 17, 19, 20, 22, 23, 25, 43 and 44 have been 
considered and response is given hereunder. 

Applicant has amended claim 14 by adding limitation "face" in line 16. 

Accordingly claims 14, 19, 20, 22, 23, 25, 26, 41-44 are now pending out of which claims 14, 19, 
20, 22, 23, 25, 43 and 44 are presently active. 

New reference by Jewett et al (US Patent No. 6,966,662) when combined with Glukhoy and 
Kamide reads on amended claim 14 limitations. Accordingly claims 14 and dependent claim 25 have been 
rejected under 35 USC 103 (a) as explained below. 

Responding to applicant's argument that Tonotani teaches an inductive plasma apparatus as 
against microwave plasma apparatus of the present application, examiner responds that Tonotani teaches 
dependent claim limitation of claim 23 pertaining to a plasma measurement device that is a probe 54 
(measuring device) disposed above quartz window 44 (top plate) to measure the luminous intensity of 
plasma, which would not be similar for microwave or inductive plasma apparatus. 

Further, in response to applicant's argument that structure in Noguchi is different from that of the 
present invention due to use of antenna rods instead of slots used by Noguchi, examiner responds that 
Noguchi reference is used only for limitations of dependent claims 43, 44 limitation pertaining to spacing 
between antennas, which are known in the art. Accordingly remaining claims 19, 20, 22, 23, 43 and 44 
have also been rejected under 35 USC 103 (a) as explained below. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject matter 
sought to be patented and the prior art are such that the subject matter as a whole would have 
been obvious at the time the invention was made to a person having ordinary skill in the art to 
which said subject matter pertains. Patentability shall not be negatived by the manner in which 
the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 
owned at the time any inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and invention dates of 
each claim that was not commonly owned at the time a later invention was made in order for the examiner 
to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 
35 U.S.C. 103(a). 

Claims 14, 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Glukhoy (US 
patent No. 6,783, 629) in view of Kamide (US Patent No. 5,306,379) and Jewett et al (US Patent No. 
6,966,662). 

Regarding Claim 14: Glukhoy teaches a plasma processing apparatus (Figures 6, 7) for supplying 
microwaves into a process chamber 200 so as to generate plasma P to thereby treat an object W to be 
processed with the plasma; 

wherein the process chamber 200 comprises a top plate 36 and a chamber wall 70 for defining the 
process chamber; and the chamber wall has linear antennas 206, 208 (linear line) so that the antenna 
penetrates the chamber wall into the inside of the process chamber; and the antenna is disposed in the 
inside of the process chamber with respect to the top plate. Glukhoy further teaches plurality of gas tubes 
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42a-n, 44a-n that pass through the chamber walls near the upper wall 36 of housing 20. Glukhoy also 
teaches that the antenna comprises antenna tubes 208a. . .208n (voltage-drawing rod) for drawing a 
voltage from a waveguide or resonator 230 disposed outside of the process chamber and insulating 
material 206a.. .206n surrounding the voltage-drawing rod (Figures 1, 2 and Column 5, lines 15-35 and 
Column 6, lines 10-30 and Column 8, lines 20-45). 

Glukhoy does not teach chamber top plate with plurality of holes for passing a gas to be supplied 
to the process chamber and the position of the voltage drawing of the voltage-drawing rod in the 
waveguide corresponds to ((1+2 m)/2) lambda.sub.g ± (1/4) lambda.sub.g, wherein lambda.sub.g is the 
guide wavelength and m is an integer) from the terminal of the waveguide. 

Kamide teaches a microwave plasma apparatus (Figure 3) comprising a chamber 31 , that has 
microwaves supplied to sides of chamber though microwave supply section 37 and the top wall has a gas 
showerhead 42 with plurality of holes for introducing an etching gas into the chamber (column 5, lines 1- 
45). 

Therefore it would have been obvious to provide plurality of gas inlet holes in the top wall of the 
chamber (through a gas showerhead) as taught by Kamide in the apparatus of Glukhoy et al to supply gas 
uniformly into the wafer processing space. 

Glukhoy in view of Kamide do not teach the position of the voltage drawing of the voltage- 
drawing rod in the waveguide corresponds to ((1+2 m)/2) lambda.sub.g ± (1/4) lambda.sub.g, wherein 
lambda.sub.g is the guide wavelength and m is an integer) from the terminal face of the waveguide. 

The formula given in the claim: {(l=2m)/2} lambda.sub.g +/- (1/4) lambda.sub.g when solved 
(for example, for integer value of m = 1), gives length of antenna as 5/4 lambda.sub.g and 7/4 
lambda.sub.g which are odd multiples of a quarter of the guide wavelength. For other values of integer 
also, the antenna length would result in odd multiples of a quarter of wavelength. 
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Jewett et al teach a microwave plasma apparatus comprising a rectangular waveguide with an 
open end connected to a microwave source 30 and a opposite closed end. Jewett et al further teach a 
voltage drawing rod 50 located at a distance of odd multiples of V* wavelength from the closed end 
(includes the claim limitation of 5/4 to 7/4 of guide wavelength) {for example, Figure lb and column 4, 
line 2-15}. Terminal face of the waveguide is interpreted to be the far end (opposite to the face from 
which microwaves enter the waveguide 1 Id (Figures 8, 9). Further, though Figure 8 shows the distance 
between voltage drawing rod and the waveguide terminal face as lambda/4, formula given in the claim is 
interpreted to imply the condition when the terminal face of waveguide is adjusted by a plunger (as per 
page. 12, lines 24-27). Applicant is invited to comment/clarify. 

Therefore it would have been obvious to one of ordinary skills in the art at the time of the 
invention to keep the position of the voltage drawing of the voltage-drawing rod in the waveguide 
corresponds to ((1+2 m)/2) lambda.sub.g ± (1/4) lambda.g, wherein lambda.g is the guide wavelength and 
m is an integer) from the terminal face of the waveguide, as taught by Jewett et al in the apparatus of 
Glukhoy in view of Kamide to ignite and stabilize the plasma. 

Regarding Claim 25: Kamide teaches a susceptor 72 disposed in the chamber and connected to a 
bias source 44 (Figure 3). 

Claims 19, 20, 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Glukhoy 
(US patent No. 6,783, 629) in view of Kamide (US Patent No. 5,306,379) and Jewett et al (US Patent 
No. 6,966,662) as applied to claims 14, 25 and further in view of Minaee et al (US Patent No. 
6,558,635). 

Regarding Claims 19, 20, 22: Glukhoy in view of Kamide and Jewett et al teach all limitations of 
the claims except tuner and moving of the voltage drawing rod to enable variable coupling between 
plasma and waveguide. 
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Minaee et al teach an apparatus (Figure 3) that has means for moving antenna 1 9 (voltage 
drawing rod) to enable match impedance between waveguide 26 and plasma chamber 1 1 (Column 4, lines 
55-62 and Column 5, lines 35-42). Minaee et al further teach that the apparatus has tuning rods 35 and 
plate 28 for adjusting and tuning the waveguide 26 to enable antenna 19 deliver the energy to plasma 
chamber 1 1 . 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use tuning and moving means of antenna as taught by Minaee et al in the apparatus of 
Glukhoy in view of Kamide and Jewett et al to match the impedance of the waveguide with the plasma. 

Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Glukhoy (US patent 
No. 6,783, 629) in view of Kamide (US Patent No. 5,306,379) and Jewett et al (US Patent No. 
6,966,662) as applied to claims 14, 25 and further in view of Tonotani et al (US Patent No. 
6,181,069). 

Regarding Claims 19, 20, 22: Glukhoy in view of Kamide and Jewett et al teach all limitations of 
the claim including an observation window 34 in the upper wall 36 of the chamber to monitor state of 
plasma (Glukhoy - Figure 1). 

Glukhoy in view of Kamide and Jewett et al do not teach a measuring device near top plate so as 
to monitor plasma. 

Tonotani et al teach a plasma apparatus (Figure 14) comprising a chamber 61 and a probe 54 
(measuring device) disposed above quartz window 44 (top plate) to measure the luminous intensity of 
plasma (Column 13, lines 5-10). 

It would have been obvious to one of ordinary skill in the art at the time of the invention to use a 
measuring device near top plate of the chamber as taught by Tonotani et al in the apparatus of Glukhoy in 
view of Kamide and Jewett et al to monitor the state of plasma. 
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Claims 43, 44 are rejected under 35 U.S.C. 103(a) as being unpatentable over Glukhoy (US 
patent No. 6,783, 629) in view of Kamide (US Patent No. 5,306,379) and Jewett et al (US Patent No. 
6,966,662) as applied to claims 14, 25 and further in view of Noguchi (US Patent No. 6,607,633). 

Regarding Claims 43, 44: Glukhoy in view of Kamide and Jewett et al teaches all limitations of 
the claim but do not explicitly teach interval between antennas (voltage drawing rods). However it is 
known in the art to locate antennas at an interval of V2 wavelength to obtain advantage of highest 
amplitude spots, as per an example reference cited hereunder. 

For example - Noguchi teaches that slot antennas are located at !/2*wavelength interval where the 
amplitude of microwave is large (column 1, line 65 to column 2, line 15). 

Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to keep interval between antennas to be X A * wavelength as taught by Noguchi in the apparatus 
of Glukhoy in view of Kamide and Jewett et al to maximize coupling of microwave energy within the 
plasma chamber and obtain high density plasma with maximum plasma efficiency. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time pol icy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Rakesh K. Dhingra whose telephone number is (571)-272-5959. The examiner can 
normally be reached on 8:30 -6:00 (Monday - Friday). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Parviz Hassanzadeh can be reached on (571)-272-1435. The fax phone number for the organization 
where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Rakesh K. Dhingra 
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